Cloning and expression of mycobacterial glutamine synthetase gene in Escherichia coli.
Extracellular glutamine synthetase (GS) is one of the prominent proteins secreted by pathogenic mycobacteria such as Mycobacterium tuberculosis and Mycobacterium bovis. Non-pathogenic species like Mycobacterium smegmatis and Mycobacterium phlei do not secrete this protein. GS has been proposed to play an indispensable role in intracellular survival of pathogenic mycobacteria. In this study, the structural gene for extracellular glutamine synthetase of M. tuberculosis was PCR amplified and expressed as fusion protein with hexahistidine residues in Escherichia coli. Expression of GS in E. coli under transcriptional regulation of T5 promoter yielded an insoluble protein aggregating to form inclusion bodies. The inclusion bodies were solubilized in presence of 8 M urea and the enzyme was purified to homogeneity under denaturing conditions using nitrilotriacetic acid (Ni-NTA) affinity chromatography. The denatured protein was renatured by gradual removal of the urea while immobilized on (Ni-NTA) column. The yield of purified recombinant glutamine synthetase was 40 mg/L. The purified recombinant enzyme was obtained in highly active state having specific activity of 200 U/mg protein. This is the first report describing cloning and expression of mycobacterial glutamine synthetase gene in E. coli.